To evaluate the accuracy of percutaneous, image-guided core-needle breast biopsy (CNBx) and to compare the surgical management of patients with breast cancer diagnosed by CNBx with patients diagnosed by surgical needle-localization biopsy (SNLBx).
Objective
To evaluate the accuracy of percutaneous, image-guided core-needle breast biopsy (CNBx) and to compare the surgical management of patients with breast cancer diagnosed by CNBx with patients diagnosed by surgical needle-localization biopsy (SNLBx).
Summary Background Data
Percutaneous, image-guided CNBx is a less invasive alternative to SNLBx for the diagnosis of nonpalpable mammographic abnormalities. CNBx potentially spares patients with benign lesions from unnecessary surgery, although false-negative results can occur. For patients with malignant lesions, preoperative diagnosis by CNBx allows definitive treatment decisions to be made before surgery and may affect surgical outcomes.
Methods
Between 1992 and 1999, 939 patients with 1,042 mammographically detected lesions underwent biopsy by stereotactic CNBx or ultrasound-guided CNBx. Results were categorized pathologically as benign or malignant and, further, as invasive or noninvasive malignancies. Only biopsy results confirmed by excision or 1-year-minimum mammographic follow-up were included in the analysis. Patients with breast cancer diagnosed by CNBx were compared with a matched control group of patients with breast cancer diagnosed by SNLBx.
Results
Benign results were obtained in 802 lesions (77%), 520 of which were in patients with adequate follow-up. Ninety-five of the 520 evaluable lesions (18%) were subsequently excised because of atypical hyperplasia, mammographic-histologic discordance, or other clinical indications. There were 17 falsenegative CNBx results in this group; 15 of these lesions were correctly diagnosed by excisional biopsy within 4 months of CNBx. In two patients (0.9%), delayed diagnoses of ductal carcinoma in situ were made at 15 and 19 months after CNBx. Malignant results were obtained in 240 lesions (23%), 220 of which were surgically excised from 202 patients at our institution. Two lesions diagnosed as ductal carcinoma in situ were reclassified as atypical ductal hyperplasia and considered false-positive results (0.4%). For malignant lesions, the sensitivity and specificity of CNBx for the detection of invasion were 89% and 96%, respectively. During the first surgical procedure, 115 of 199 patients (58%) diagnosed by CNBx underwent local excision; 194 of 199 patients (97%) evaluated by SNLBx underwent local excision. For patients whose initial surgery was local excision, those diagnosed before surgery by CNBx had larger excision specimens and were more likely to have negative surgical margins than were patients initially evaluated by SNLBx. Overall, patients diagnosed by CNBx required fewer surgical procedures for definitive treatment than did patients diagnosed by SNLBx.
Conclusions
Diagnosis by CNBx spares most patients with benign mammographic abnormalities from unnecessary surgery. With the selective use of SNLBx to confirm discordant results, missed diagnoses are rare. When compared with SNLBx, preoperative diagnosis of breast cancer by CNBx facilitates wider initial margins of excision, fewer positive margins, and fewer surgical procedures to accomplish definitive treatment than diagnosis by SNLBx.
Improved mammographic detection of small, nonpalpable breast abnormalities has led to the increased detection of early-stage breast cancers and has contributed an estimated 30% improvement in breast cancer survival. 1 The benefit of screening mammography, however, is not without cost. Estimates indicate that up to 1 million mammographically detected lesions require biopsy each year, most (60 -90%) of which are ultimately shown to be benign. Surgical biopsy to prove this represents the largest fraction of breast cancer screening costs. 2 In addition, patient discomfort, time away from work, and breast scarring are significant costs of surgical biopsy, especially when the results are benign.
Percutaneous, image-guided core-needle biopsy (CNBx) is being used increasingly to diagnose breast lesions. CNBx is faster, less invasive, and less expensive than surgical needle-localization biopsy (SNLBx). Numerous studies have shown the safety and accuracy of CNBx for the diagnosis of breast lesions. 3 Percutaneous CNBx can spare patients with benign lesions from unnecessary surgery and can facilitate the management of women with breast cancer. Diagnosis of breast cancer by CNBx can allow more specific discussion of treatment options (e.g., sentinel lymph node biopsy) between the surgeon and patient. Further, preoperative diagnosis of breast cancer by CNBx has been associated with higher rates of negative margins, fewer surgical procedures, and lower costs. 4 -6 Although several series of CNBx have shown the advantages of percutaneous CNBx in the management of breast cancer, some debate still exists regarding the accuracy of CNBx as well as the role of CNBx in the management of breast disease. This study examines the impact of preoperative CNBx on the surgical management and outcome of mammographically detected breast cancer. We specifically document the diagnostic accuracy of CNBx and compare the surgical management of patients with breast cancers diagnosed by CNBx with concurrent patients with breast cancers diagnosed by traditional SNLBx.
METHODS
We retrospectively analyzed the outcome of 939 patients who had percutaneous image-guided CNBx of 1,042 mammographically detected lesions at our institution between August 1992 and February 1999. Radiologic data were collected prospectively and included type of abnormality, suspicion of malignancy (Breast Imaging-Reporting and Data System [BI-RADS], classification, American College of Radiology), biopsy technique, number of cores, complications, and biopsy results. Clinicopathologic data including surgical management, surgical pathology results, and mammographic follow-up were obtained from review of patient records. Biopsy results were categorized pathologically as benign or malignant. Malignant results were further categorized as invasive or noninvasive. Biopsy results were not included in our analysis unless confirmed by excision or by a minimum of 1-year mammographic follow-up.
Biopsy of 704 lesions was performed under stereotactic guidance; biopsy of 338 lesions was performed using ultrasound. Stereotactic CNBx was performed with patients in a prone position on a dedicated stereotactic table (Stereoguide; Lorad, Danbury, CT) with use of digital imaging. Before 1996, lesions were sampled with a 14-gauge automated large-core biopsy device (Multipass Gun; Bard, Covington, GA). Beginning in 1996, more than 90% of lesions were sampled with a 14-gauge or 11-gauge vacuum-assisted biopsy device (Mammotome; Biopsys Medical, Irvine, CA). Mammographically detected lesions that could be imaged by ultrasonography have undergone biopsy under ultrasound guidance. Ultrasoundguided CNBx was performed with patients in a supine position using the multipass technique under direct ultrasound guidance. More than 90% of abnormalities classified as calcifications or asymmetric densities underwent biopsy by stereotactic CNBx, whereas more than 50% of masses underwent biopsy by ultrasound-guided CNBx. The choice of guidance system, biopsy technique, and number of cores was left to the radiologist's discretion.
For comparison of surgical management and outcomes, patients who had malignant lesions diagnosed by SNLBx at our institution during the study period were retrospectively identified. Reasons for SNLBx included surgeon preference, patient preference, medical condition that prohibited prone positioning, weight in excess of table limit, inability to image lesion by stereotaxis, and inability to take a biopsy sample from the lesion because of location (near axilla or pectoralis) or breast shape. A group of 199 patients was selected that was matched for age (Ϯ 10 years) and year of diagnosis (Ϯ 12 months) with the group of patients who had malignant lesions diagnosed by CNBx.
Data were evaluated for statistical difference by twosample t test for comparison of continuous variables, Fisher exact test for comparison of ratios (two-tailed), and Mann-Whitney test for comparison of nonparametric data (Statistica for Windows; Statsoft, Tulsa, OK).
RESULTS
Benign diagnoses (including atypical hyperplasia) were rendered in 802 of 1,042 lesions (77%) in which CNBx was used ( Fig. 1 ). Benign biopsy results (n ϭ 282) that were unconfirmed by excisional biopsy or by mammographic stability greater than 1 year were not considered in subsequent analyses. Of the remaining 520 lesions surgically excised (n ϭ 95) or stable mammographically greater than 1 year (n ϭ 425; median 29 months), 503 were truly negative and 17 were falsely negative. Seventy-three of 802 lesions (9%) were excised within 4 months of CNBx, either for the diagnoses of atypical hyperplasia (n ϭ 37) and papillomatosis (n ϭ 2), for a nondiagnostic CNBx (n ϭ 10), for discordance between the mammographic appearance and biopsy results (n ϭ 8), or for other clinical indications (n ϭ 17). Thirty-seven of 39 lesions diagnosed as atypical ductal hyperplasia or atypical lobular hyperplasia by CNBx were excised; of these, 10 (27%) were associated with ductal carcinoma in situ (DCIS). Fifteen of 17 false-negative results-including the 10 atypical hyperplasia diagnoses-were correctly diagnosed by excisional biopsy within 4 months of CNBx. An additional 22 of 802 benign lesions (3%) were excised greater than 4 months after CNBx as a result of a change in the lesion on mammographic follow-up or on clinical examination. Two patients had late diagnosis of same-site malignancies, for an actual miss rate of 0.9% for CNBx patients. One patient declined excisional biopsy after a nondiagnostic CNBx and was diagnosed with DCIS at 15 months after CNBx. A second patient with apocrine metaplasia by CNBx was diagnosed with DCIS at 19 months after CNBx.
Malignant results were obtained in 240 of 1,042 lesions (23%) in which CNBx was used (see Fig. 1 ). As expected, malignancy rates increased with level of mammographic suspicion, and our positive biopsy rates for BI-RADS 3 ("probably benign"), 4 ("indeterminate" or "suspicious"), and 5 ("highly suspicious") lesions (3%, 25%, and 95%, respectively) were within the expected ranges. Twenty malignant biopsy results were excluded from our analysis because surgical treatment was performed elsewhere (n ϭ 12), not performed for the diagnosis of lymphoma (n ϭ 4), or deferred because of the discovery of AJCC stage IV disease (n ϭ 3) or by patient request (n ϭ 1). The remaining 220 malignant lesions were surgically excised from 202 patients. The CNBx specimens of three patients who had no evidence of malignancy in their final surgical specimen were reviewed. Two lesions initially diagnosed as DCIS were reclassified as atypical ductal hyperplasia and were considered false-positive results. The third lesion was a tubular carcinoma completely removed by CNBx and was included as a true-positive result.
The performance of CNBx for the detection of malignancy is summarized in Table 1 . For this analysis, we considered atypical hyperplasia a positive CNBx result, yielding an overall sensitivity and specificity for CNBx of 97% and 94%, respectively. The overall positive predictive value, negative predictive value, and accuracy of CNBx were 88%, 98%, and 95%, respectively. We also examined the ability of CNBx to distinguish invasive from noninvasive cancers. Sixty-five malignant lesions (30%) were diagnosed as DCIS. On surgical excision, 47 of these lesions (72%) were confirmed to be noninvasive, including the two false-positive results reclassified as atypical ductal hyperplasia. In 18 of the lesions diagnosed as DCIS (28%), invasive ductal carcinoma was found in addition to DCIS. One hundred forty-five (67%) invasive malignancies were diagnosed by CNBx: invasive ductal carcinoma (n ϭ 124), invasive lobular carcinoma (n ϭ 14), colloid (mucinous) carcinoma (n ϭ 3), tubular carcinoma (n ϭ 3), and metastatic tumor of nonbreast origin (n ϭ 1). Only four final surgical specimens had no evidence of invasive carcinoma, including the tubular carcinoma completely removed by the CNBx. Ten patients were excluded from this analysis: three patients with phylloides tumors and seven patients in whom cancerous cells were identified but could not be specified as invasive or noninvasive. Thus, the overall sensitivity and specificity of CNBx for the detection of invasion were 89% and 96%, respectively.
The impact of CNBx on surgical outcome was examined in 199 patients with 217 malignant primary breast lesions. Two patients with false-positive biopsy results and one patient with metastasis to the breast were excluded. An age-matched group of 199 patients with 209 primary lesions diagnosed by open SNLBx at our institution during the Impact of Core-Needle Breast Biopsy same period was identified for comparison. Clinicopathologic characteristics of these two groups are summarized in Tables 2, 3 , and 4. The first surgical procedure performed for patients diagnosed by CNBx was mastectomy in 84 patients (42%) and local excision in 115 patients (58%). Sentinel lymph node biopsy, axillary lymph node dissection, or both were performed in addition to local excision in 41 patients (21%). Of the 115 CNBx patients in whom local excision was attempted, 15% had positive margins and 21% had close (Յ2 mm) margins ( Table 5 ).
The first surgical procedure performed in patients evaluated by SNLBx was local excision (SNLBx with or without wide reexcision) in 194 patients (97%) and mastectomy in 5 patients (3%). Of the 194 SNLBx patients who had local excision as the initial procedure, 39% had positive margins and 34% had close margins.
Patients diagnosed by CNBx were less likely to have positive or close initial margins after local excision than patients diagnosed by SNLBx (P Ͻ .001). Patients diagnosed before surgery with malignancy had larger-volume excision specimens than patients diagnosed by SNLBx (P Ͻ .001). Of the patients diagnosed by CNBx, 176 (88%) had definitive treatment at the first surgical procedure (P Ͻ .001 vs. SNLBx). Twenty-three patients diagnosed by CNBx (12%) required one (n ϭ 18) or two (n ϭ 5) procedures for reexcision (n ϭ 10), axillary lymph node dissection (n ϭ 2), and/or mastectomy (n ϭ 16) ( Fig. 2) . In contrast, only 74 (37%) of the patients diagnosed by SNLBx were definitively treated at the first surgical procedure. The remaining Table 5 . A higher rate of successful breast conservation was observed in the patients diagnosed by SNLBx (P ϭ .04). This difference is likely attributable to the higher incidence of multicentric disease and the greater number of T2 to 3 tumors in the group of patients diagnosed by CNBx.
DISCUSSION
Percutaneous, image-guided core-needle biopsy is a less invasive alternative to SNLBx for the diagnosis of nonpalpable mammographic abnormalities. In previous small series, CNBx has been shown to obviate the need for surgery in patients with benign lesions and to facilitate treatment for patients with breast cancer. The results of this study clearly show that CNBx reduces the incidence of positive margins after local excision and decreases the number of surgeries for definitive local treatment of breast cancer. Our results further suggest that patients with benign CNBx results may safely be observed.
Benign Results
For benign lesions, which constitute the majority of mammographic abnormalities, several advantages of diagnosis by CNBx over SNLBx are relevant. CNBx can generally be performed in less than 1 hour and often on the same day the lesion is detected. Complications, including hematoma and infection, are infrequent (0.2%). 7 Because the procedure is less invasive than SNLBx, there is less postprocedural discomfort, less disfigurement, and less distortion on future mammograms. 8 However, the value of CNBx is vitally dependent on its sensitivity for the detection of malignancy. Numerous recent studies have reported false-negative rates of 0% to 4%. 9 -15 In many of these series, the false-negative rate included patients who were correctly diagnosed by early surgical excision. Similarly, in the large multiinstitutional study of CNBx by Parker et al, 7 1.1% of biopsy results were categorized as falsely negative, two thirds of which were correctly diagnosed within 6 months of CNBx. Therefore, the average miss rate of CNBx compares favorably with that of SNLBx, which was 2.6% in a recently published review of 48 series in the literature. 16 Our experience underscores the need for interpretation of negative biopsy results in the context of mammographic and clinical suspicion. If atypical hyperplasia is considered a positive result-because it is treated, as a result of the high prevalence of concurrent DCIS 17 -false-negative results were obtained in seven patients (false-negative rate 3%). Five of these were caught by early SNLBx on the basis of nondiagnostic CNBx (n ϭ 3) or discordance between mammographic and pathologic results (n ϭ 2). As a result, only two patients did not undergo timely excision, for an actual miss rate of 0.9%.
Although some surgeons use SNLBx to confirm almost all benign diagnoses by CNBx, SNLBx plays a more selective role at our institution. If specimen radiography confirms adequate sampling, most benign lesions by CNBx can safely be observed. However, close mammographic and clinical follow-up is essential. At our institution, if the histologic findings correlate with the mammographic appearance (e.g., fibroadenoma), routine annual mammographic follow-up is recommended. If the histologic findings are benign but not as definitive (e.g., fibrocystic changes), short-term (6-month) follow-up is recommended. A few recent reports have illustrated the importance of long-term follow-up of benign lesions; false-negative results were correctly diagnosed at intervals up to 36 months from CNBx. 12, 13, 15 These observations are supported by our findings that the two missed diagnoses in our series were correctly diagnosed at 15 and 19 months. Underestimation of false-negative results in this and in other series may be due to incomplete follow-up of patients with benign CNBx. This possibility limits the ability of this study to define the true false-negative rate of CNBx, because 35% of patients with benign biopsy results in our series had incomplete (Ͻ1 year) mammographic follow-up as a result of death from other causes, noncompliance, or changes in health care provider. Further, of patients considered to have true-negative results in our study, only 72% had surgical confirmation or mammographic follow-up of greater than 2 years. When CNBx is nondiagnostic or the diagnosis is discordant with the mammographic appearance or clinical suspicion, SNLBx is indicated to resolve the discordance. Whether a high degree of mammographic suspicion alone (e.g., BI-RADS 5) should be an indication for SNLBx confirmation is unclear. Otherwise, for discordant results, SNLBx is considered the gold standard for confirming be- Impact of Core-Needle Breast Biopsy nign diagnoses. Although SNLBx is not perfect, the combination of CNBx and SNLBx should result in a miss rate lower than with either technique alone. With the selective use of SNLBx to confirm discordant results and close follow-up, most false-negative CNBx results will not lead to missed diagnoses.
Malignant Results
For malignant lesions, CNBx can reliably establish a diagnosis before surgery. The specificity and positive predictive value of CNBx for the detection of malignancy approached 100% in our series, as in others. 7, 10, 18 The rarity of false-positive results allows definitive treatment decisions to be made on the basis of CNBx results alone in virtually all patients. When false-positive results do occur, they are difficult to distinguish from true malignant lesions that were completely removed at the time of CNBx, which are more common with larger-gauge needles and vacuumassisted techniques. 19, 20 In our series, the only two falsepositive results were biopsies interpreted initially as DCIS and as atypical ductal hyperplasia on retrospective review. Wide local excision was appropriate for these patients, because surgical removal is required for a CNBx diagnosis of atypical ductal hyperplasia.
In addition to the diagnosis of malignancy, CNBx provides additional information regarding the presence of microscopic invasion (i.e., invasive cancer vs. DCIS). In our series, CNBx was highly specific for invasive carcinoma, and the positive predictive value of CNBx was 98%. Falsepositive results for invasion, like those for malignancy, were rare and difficult to distinguish from the complete removal of true microinvasive components by CNBx. Conversely, 28% of lesions diagnosed as DCIS by CNBx were underestimated and found to have invasive components on surgical excision. Thus, treatment discussions based on the preoperative diagnosis of DCIS should include the possible need for subsequent axillary lymph node dissection or sentinel lymph node biopsy.
In addition to diagnosis, CNBx generally provided adequate tissue for determination of histologic grade, vascular and lymphatic invasion, estrogen and progesterone receptor status, and the presence of molecular tumor markers such as Her-2/neu. For some surgeons and patients, these or other prognostic variables may weigh into such decisions as whether to attempt breast-conservation therapy, 21, 22 use sentinel lymph node biopsy, or perform axillary lymph node dissection. 23 Prospective information afforded by CNBx clearly facilitates complex treatment planning.
Surgical Management
Our results corroborate those of previous smaller series showing the advantages of CNBx in the surgical treatment of breast cancer. Yim et al 4 retrospectively compared 21 patients with invasive breast cancer diagnosed by CNBx with 31 unmatched patients diagnosed by SNLBx. In their series, patients diagnosed by SNLBx were more likely than patients diagnosed by CNBx to have positive surgical margins (55% vs. 0%) after the first surgical procedure, although two thirds of CNBx patients in this underwent mastectomy. None of the seven CNBx patients who received breast-conserving therapy required reexcision, and the reduced number of surgical procedures corresponded to a significant cost savings. In a more recent series of 58 patients diagnosed before surgery by CNBx, 77% were definitively treated in one surgical procedure, and the incidence of positive margins after wide local excision was 31%. 24 In our series, CNBx allowed planning of definitive surgical treatment before surgery, which produced more efficient use of operating room resources. More than 40% of patients diagnosed before surgery proceeded directly to mastectomy. In these patients, the cost of CNBx was partially offset by avoidance of mammographic needle localization before surgery. Another 21% of patients underwent axillary lymph node dissection or sentinel lymph node biopsy during the first surgical procedure, reducing the likelihood of subsequent return to surgery.
Among patients in whom local excision was performed as the first surgical procedure, negative margins (Ͼ2 mm) were obtained in 65% of patients diagnosed by CNBx and 27% of patients diagnosed by SNLBx. The higher rate of negative margins likely resulted from the larger excision specimen size of patients diagnosed before surgery than patients without a cancer diagnosis at the time of excision. It seems intuitive that if the lesion is known to be cancer, the surgeon is more willing to create, and the patient is more willing to accept, a larger breast defect. The performance of mastectomy, the management of axillary lymph nodes, and the more adequate local excision of tumors during the first surgical procedure translated to fewer total procedures for patients diagnosed by CNBx. This difference was significant not only for patients managed with mastectomy (1.2 vs. 2.0, P Ͻ .001) but also for those successfully managed with breast-conserving therapy (1.1 vs. 1.4, P Ͻ .001).
Preoperative diagnosis facilitated planning of procedures that required coordination of multiple personnel, such as sentinel lymph node biopsy and breast reconstructive procedures. Sentinel lymph node biopsy requires preoperative injection of radiocolloid for lymphoscintigraphy. Further, CNBx may be the optimal biopsy technique for sentinel lymph node biopsy candidates because it causes less disruption of the surrounding lymphatics, with better flow of radiocolloid to the sentinel lymph node. 25 Immediate breast reconstruction with myocutaneous flaps and staged reconstruction with the implantation of tissue expanders and saline prostheses do not interfere with adjuvant therapy and have been associated with excellent esthetic results 26, 27 and less expense than delayed reconstruction. 28 Sixteen patients diagnosed before surgery by CNBx underwent sentinel lymph node biopsy, and five patients underwent the first stage of breast reconstruction during the first surgical procedure.
Certainly, any comparison between nonrandomized groups is limited by selection bias. At our institution, patients diagnosed by SNLBx were older, and more SNLBx patients were diagnosed early in the study period than patients diagnosed by CNBx. Although these differences were minimized by selection of a control group matched for age and year of diagnosis, other differences remain. Patients diagnosed by CNBx had larger invasive tumors and a higher incidence of multicentric disease than patients diagnosed by SNLBx. Patients diagnosed by CNBx were more likely to have a mass abnormality and were less likely to have architectural distortion on mammography. Other factors related to lesion location, breast size, or patient medical condition likely differed between the two groups but were not compared in this study.
Cost-Effectiveness
Finally, numerous studies have shown CNBx to be a cost-effective technique. 4,29 -31 However, the cost-effectiveness of CNBx for each institution will vary with biopsy technique, experience with mammographic-histologic correlation, patient compliance with follow-up, and surgical management of early breast cancer. Typical total charges at our institution (hospital ϩ professional) are $1,900 for stereotactic CNBx and $1,500 for ultrasound-guided CNBx. By comparison, total charges for SNLBx, including mammographic needle localization and open surgical biopsy, are approximately $5,000. The cost savings of greater than $2,000 for each lesion diagnosed as benign by CNBx should outweigh the cost of the 12% of benign results that required confirmation by surgical excision. These cost savings should be further enhanced by the 35% fewer surgical procedures required for patients diagnosed with malignant lesions by CNBx than for patients diagnosed by SNLBx.
CONCLUSIONS
Core-needle biopsy should be considered the first diagnostic test for all patients with indeterminate or suspicious mammographic abnormalities (BI-RADS 4 or 5) as well as for patients with benign or probably benign mammographic abnormalities (BI-RADS 2 or 3) who cannot be followed up reliably by mammography. For most patients, CNBx provides a benign diagnosis without a surgical procedure. Missed diagnoses are rare with selective use of SNLBx to confirm discordant results. For patients with malignant lesions, CNBx decreases the waiting interval between hearing that they have an abnormal mammogram and knowing whether and what therapy is needed. CNBx allows definitive treatment decisions to be made before surgery, facilitates excision with adequate surgical margins, and reduces the number of surgical procedures required for treatment. CNBx is an accurate and cost-effective technique that im-proves the care of patients with both benign and malignant mammographic abnormalities. 17 DR. J. DIRK IGLEHART (Boston, Massachusetts): I am glad to discuss a procedure that is now already 10 years old rather than a procedure that has only been around for a year or so.
At my institution, the Brigham Women's Hospital in Boston, we have a similar experience with core-needle biopsy. It's used liberally for the diagnosis and management of indeterminate mammographic abnormalities, and recently published on about 1,800 core biopsies done since 1991, and, interestingly, with a malignancy rate of 22%, which agrees very well with your 23%. Investigators at the Brigham Women's Hospital also found, as you did, that the use of core-needle biopsy resulted in fewer surgical procedures. And that is, I think, important. The average patient nowadays with breast cancer probably has somewhere between two and three surgical procedures, which both for the surgeon and for the patient seems excessive. I have a couple of questions.
The first question concerns the rate of breast-conserving surgery in the patients who receive needle-localized biopsy. Actually, the number of patients who were able to be conserved was higher in the group that was initially diagnosed by needle-localized biopsy, I believe, in your data, which is hard to understand why that would be. It seems that the two groups should be pretty comparable.
The second question concerns the overall approach to core biopsy. It seems like everything that walks in the door gets cored nowadays, and one wonders whether or not-the way we used to do it was a 6-month follow-up. You know, who should be offered a 6-month follow-up rather than a core biopsy?
Thanks. I enjoyed your paper very much, and I do appreciate the chance to have read it previously. Thanks.
DR. CRAIG L. SLINGLUFF (Charlottesville, Virginia): Thank you, President Aust, Secretary Townsend, members, and guests. I appreciate also Dr. Seigler and Dr. White sending the manuscript. They are to be congratulated on a very nice paper. It is important for these types of procedures that are rapidly changing the way that we manage cancer patients from a surgical standpoint. It is important that they be evaluated systematically like this so that we learn where there are ways that we continue to improve them. And they are to be congratulated on this nice review.
I had a couple of comments. I think it is arguable that one of the most important diagnoses to be made accurately is the diagnosis of ductal carcinoma in situ. Certainly, one of the points that is reiterated in this paper is that there is a continuum between atypical ductal hyperplasia and ductal carcinoma in situ. And this sampling of ductal carcinoma in situ by core biopsy can sometimes lead to the impression of atypical hyperplasia. And it has been appropriately shown here, as our group has previously reported by Dr. Moore, that somewhere between 20% and 50% of patients with atypical hyperplasia, on subsequent excision, are actually found to have ductal carcinoma in situ.
However, one surprise in this report is that there were a couple of patients who were reported as having ductal carcinoma in situ, amounting to 3% of DCIS diagnoses, who on subsequent excision had the diagnosis changed, downgraded to atypical ductal hyperplasia. And I'd be interested in comments on how that may be occurring.
A second observation is that 18 of 64 diagnoses of ductal carcinoma in situ, or 28%, were found to be associated with invasive disease. This is not particularly different, I think, from the experience that we have had or probably others have had, and it is not surprising. But I'd be interested in the proportion of those that are microinvasive and how often this has led to subsequent evaluation of draining nodes. In particular, I think, as we look over the ductal carcinoma in situ diagnosis, then we are talking about probably about 30% or a third of these where there is a change in the diagnosis once excision is made.
One of the approaches for management of DCIS, of course, is mastectomy, but that would be an overaggressive procedure if it is not really DCIS, and it would prevent going back and doing a sentinel node biopsy. So I wonder if we should change our surgical approach in patients who have DCIS on a basis of core biopsy alone.
A second minor question is that a substantial point of the study is that there was a difference in the margins, the rate of positive margins, after core biopsy diagnosis as opposed to a needle-localized biopsy diagnosis. And since the needle-localized biopsy is really intended as a diagnostic procedure rather than a therapeutic one, I'm wondering if it is really an entirely appropriate point to make.
Certainly, the final conclusion, which is a very important one is-and it supports the continuation of this approach-is that the number of surgical procedures is diminished by using it.
Again, I congratulate the authors on a very nice paper. DR. DAVID S. ROBINSON (Kansas City, Missouri): I rise to congratulate the authors on a wonderful paper. I do have a couple of questions, though, and an observation.
Since 1991 to 1992 until the present, the technology has changed dramatically. We have moved from analog, which takes about six and a half minutes, to digital pictures which come up in about two and a half seconds, shortening the time. And at the same time, we have moved from using 14-gauge Tru-cut with a spring to the vacuum-assisted device.
Did the authors find that there was less DCIS in the vacuum-assisted patients who were seen since about the last 5 years as opposed to those who had Tru-cuts?
And with regard to taking patients back to the operating room, would that decrease the number of cases that you would have to take back to the operating room if you were to use the vacuum-assisted device today?
In addition, the three false positives: one of those shows that there was no tumor left. I submit as we use more vacuum-assisted biopsies which are contiguous cores, which can take out an area of about 1.5 cm, we will probably find a fair number of patients who have no tumor left, but I don't think that poses a problem. Thank you.
DR. R. PHILLIP BURNS (Chattanooga, Tennessee): I enjoyed this paper, and I'm happy to see it presented in this form. I do have a couple of questions, the same question that I had earlier for Dr. Moore. Who did the biopsy? How is your service organized in terms of the decision for that? Who follows the patient with the benign diagnosis? In other words, whose responsibility is it going to be when there is that rare false negative? Along those lines, do you have any ideas about what is the optimal organization, both in large medical centers and in smaller institutions?
Thank you.
DR. DON M. MORRIS (Albuquerque, New Mexico): Dr. Aust, Dr. Townsend.
I'd also like to know who did the biopsy and who decides to do the biopsy and also who notifies the patient of the results of the biopsy. I work in a large medical center where we have a lot of indigent patients, and we see people referred in on contract, and we have had problems with them falling through the cracks. And how you prevent that, I'd like to know. Thank you.
DR. REBEKAH WHITE (Durham, North Carolina): I'd like to thank Dr. Iglehart and Dr. Slingluff as well as the other discussants for their comments. We'd like to thank President Aust and Secretary Townsend for the opportunity to address those comments. I will try to answer them in order.
First, in response to Dr. Iglehart's question, I think it is important not to take away the message that core-needle biopsy leads to lower rates of breast conservation. It is true in our series that a slightly lower percent of patients diagnosed by core-needle biopsy had successful breast conservation, 50% versus almost 60%. We feel that there is a difference that is due to the nature of the retrospective comparison. Our two groups differed in several ways. For one thing, the core-needle biopsy group had a larger mean invasive tumor size and a significantly higher incidence of multicentric disease. And we think that this largely explains the difference in the rate of breast conservation.
With regard to your question about who should not get core-needle biopsy, there have been a number of studies done addressing the costeffectiveness of core-needle biopsy, and it has been show that it is not cost effective, for instance, for BI-RADS 3 or probably benign lesions to be biopsied, because the rate of malignancy is so low, usually less than 5%. However, you have to individualize that decision. A patient with a BI-RADS 3 lesion has either a high clinical suspicion or has a high level of anxiety. Those patients may be better managed with core-needle biopsy.
Dr. Slingluff raised several points about the use of a core-needle biopsy diagnosis of DCIS. In our series, our only two false positives were patients who had core-needle biopsy diagnosis of DCIS. On surgical excision, no evidence of malignancy was found. On review of those core-needle biopsy specimens, the diagnosis was felt to have been misclassified and was more appropriately classified as atypical ductal hyperplasia. Fortunately, both of those patients were treated with local excision, and so they were treated appropriately for atypical ductal hyperplasia as well. We do not think this is entirely due to good luck. As Dr. Slingluff mentioned, DCIS is a continuum, even though we tend to lump it into categories. For instance, if the DCIS seen on the core-needle biopsy is high grade and has clear evidence of necrosis, I think one could proceed with confidence to mastectomy if that was the chosen course of treatment.
Conversely, as was probably the case in our two false positives, if the diagnosis is more subtle, such as involving only a few ducts, then perhaps it is more prudent to proceed conservatively until the diagnosis can be confirmed.
A second point he made was regarding our comparison of margins after first excision in patients diagnosed by core-needle biopsy and patients in the process of being diagnosed by surgical needle-localization biopsy. I agree that this may not be a fair comparison, in that the intents are different with those two procedures. The intent after core-needle biopsy is purely therapeutic. Your diagnosis is already established, whereas the intent of the first excision for needle-loc biopsy is primarily diagnosis, but I believe a secondary goal of most surgeons performing a needle-loc excision is to try to establish clear margins and avoid a second trip to the operating room. Perhaps a more fair comparison would have been to only compare patients in whom the surgeon felt that there was sufficient suspicion based on clinical or mammographic appearance that he or she was trying to achieve negative margins with the needle-loc biopsy.
With regard to Dr. Robinson's question regarding the evolving techniques. We did not specifically examine the incidence of DCIS in early versus late patients. I did, however, look at rates of sensitivity. And as has been shown in other studies, the vacuum-assisted technique was marginally more sensitive for detecting both malignancy and invasion than the multipass or hand-automated technique. And we agree that complete removal of a lesion, as is going to become more common with these vacuumassisted techniques, should not be considered a false positive, and we did not in our series.
Finally, Dr. Burns' and Dr. Morris's questions relate to who should be doing this and how we should be managing the results. At our institution, radiologists perform this procedure. And I understand that that is a very controversial issue at other centers. We do feel, though, that it remains the surgeon or the primary physician's responsibility to follow up those results and to notify those patients.
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